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Abstract 
This paper, analyses the properties of international standard serial number in terms of error detection, correction 
and the size of the code dictionary. Through weight check equation the ability of ISSN code to detect and correct 
errors is determined. The total number of code words is established by how many digits permute. By using 
permutation methods, the length of the ISSN dictionary is determined. ISSN detects errors but only corrects 
single and transposition errors. 
Keywords: ISSN; error detection; error correction; single error; transposition errors.  
1. Introduction 
A digit is an element of a code word and a code word is an element of a code.Total number of digits in a code 
word are referred as the length of a code. Error correcting coding is an effective technique of detecting and 
correcting errors which may occur due to environmental interference or physical defects such as human errors 
in the communication channels.  
------------------------------------------------------------------------ 
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Error correcting coding makes a communication channel reliable by ensuring that the information/message the 
receiver gets is the correct information/message the sender/source intended the receiver to get. The International 
Standard Serial Number (ISSN) code is internationally used for identifying the title of serial publications. A 
good communication channel should have a good error coding scheme which is excellent in error detection and 
correction capabilities. 
1.1 Types of error in a code 
1. Single error: A single error occurs when one digit is incorrectly typed in a code word. 
2. Double error: A double error occurs when two digits in a code word are incorrectly typed. In case of a 
double error, the parity check equation does not hold. 
3. Silent error: A silent error occurs when the parity check equation holds despite of the code word having 
error(s). 
4. Transpose error: A transpose error may occur due to interchanging of digits in a code word [3]. 
5. Jump transpose error: A jump transpose error may occur when three digits are reversely interchanged. 
6. Jump twin error: A jump twin error may occur when two equal digits are interchanged for another. 
7. Phonetic error: A phonetic error may occur when a digit is replaced with another that sounds almost the 
same. 
8. Twin error: A twin error may occur when a pair of similar digits are replaced with another pair. 
9. Omission or insertion of a digit(s) error: These are errors that occur when a digit(s) are omitted or extra 
digit(s) are added. 
2. Assumptions 
1. Errors in different positions in a code word are independent; the existence of an error in one position in 
the code word does not affect the probability of an error in another position.  
2. Each element    𝑓𝑓 ∈  ( 𝐹𝐹, 𝑞𝑞 )𝑛𝑛   has the same probability 𝑟𝑟 of being inaccurately transmitted. The 
assumption is made that the probability of error is small, r ≪ 1
2
 . 
3. If an element  𝑓𝑓 ∈  ( 𝐹𝐹,𝑞𝑞 )𝑛𝑛  is transmitted, then all 𝑞𝑞 − 1 remaining elements are equally likely to be 
received. Such channels are known as 𝑞𝑞 −  𝑎𝑎𝑟𝑟𝑎𝑎 symmetric channels. 
2.1 Number of code words in ISSN Code 
Total number of code words that can be generated by a certain code depends on the following factors: 
1. The length n of the code words / the number of elements in a code word. 
2. The order of the field q. 
3. The number of digits in a code word which can permute. 
4. Whether repetition of digits is allowed. 
Theorem 2.1. ISSN code has a dictionary of upper bound of 107 
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Proof. ISSN code has a length of 8 and it is a finite field of order 11 but the elements of ISSN can be chosen 
from {0, 1, 2,..., 9} except for the check digit number where 𝐴𝐴 =  10 is used. Check digit number does not 
permute for it is not chosen but calculated on the basis of weight check equation. Repetition of the permuting 
digits is allowed therefore there are 107permutations yielding the dictionary of ISSN be 107 =  10,000, 000.      
2.2 Calculation of the check digit in ISSN 
Let the code word for ISSN be 𝑋𝑋 = 𝑥𝑥1, 𝑥𝑥2, … 𝑥𝑥7  without the check digit. To compute the check digit 𝑥𝑥8,  
calculate 
7
1 9
i
i j i
jx
= = −
∑ . Let  
7
1 9
i
i j i
jxx
= = −
= ∑  then  𝑥𝑥8 + 𝜉𝜉 ≡ 0(𝑚𝑚𝑚𝑚𝑚𝑚 11).   
Alternatively, the check digit   𝑥𝑥8 can be computed by calculating 
7
1 8 ( 1)
(11 ) i
i j i
j x
= = − −
−∑   or
7
1
(2 i) i
i
x
=
+∑ .  Let  
7
1 8 ( 1)
(11 ) i
i j i
j xx
= = − −
= −∑   or 7
1
(2 i) i
i
xx
=
= +∑   then 
𝑥𝑥8 + 𝜉𝜉 ≡ 0(𝑚𝑚𝑚𝑚𝑚𝑚 11).  Now since  0  is the additive identity of (ℤ, +) therefore 𝑥𝑥8 is the additive inverse of  
𝜉𝜉(𝑚𝑚𝑚𝑚𝑚𝑚 11  therefore  
𝑥𝑥8 ≡ −𝜉𝜉 (𝑚𝑚𝑚𝑚𝑚𝑚 11).  If compute the table of the additive inverse of the 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 11 
Table 2.1:  Additive inverse 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 11 
𝜉𝜉 1 2 3 4 5 6 7 8 9 10 
𝑥𝑥8 10=A 9 8 7 6 5 4 3 2 1 
When the check digit is 10 , replace it with an upper case 𝐴𝐴. 
Table 2.2:  Multiplicative inverse 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 11 
𝑥𝑥 1 2 3 4 5 6 7 8 9 10 
𝑥𝑥−1  1 6 4 3 9 2 8 7 5 10 
 
2.3 Error detection in ISSN 
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Let the code word for ISSN be  𝑋𝑋 = 𝑥𝑥1, 𝑥𝑥2, … 𝑥𝑥8 , then the weight check is computed as
1 ( 1)
0 (mod11)
n
i
i j n i
jx
= = − −
≡∑ . Since 𝑗𝑗 = 𝑛𝑛 − (𝑖𝑖 − 1) this equation can be further simplified to
8
1
(10 n i) 0(mod11)i
i
x
=
− + ≡∑   but in this case 𝑛𝑛 = 8 therefore the weight check is computed as
8
1 9
0(mod11)i
i j i
jx
= = −
≡∑ . If  
8
1 9
0 (mod11)i
i j i
jx
= = −
≠∑  then the code has detected error(s).  An ISSN code 
has a length of only eight digits if the code has a length of more or less than eight then there is an error. 
Alternatively, let the code word for ISSN be 1 2 8, ,...,X x x x= , then the weight check is computed  as 
8
1 9
(11 ) 0(mod11)i
i j i
j x
= = −
− ≡∑ or
8
1
(2 ) 0(mod11)i
i
i x
=
+ ≡∑ . If 
8
1
(2 ) 0(mod11)i
i
i x
=
+ ≠∑ then the code 
has detected error(s). 
2.3.1 Single error detection in ISSN 
Proposition 2.3.1 ISSN code detects any single error in the code 
Proof. Suppose  1 2 8, ,...,X x x x=  is the ISSN code and  11 2 1 8, ,..., , , ,...,Y x x x y x xττ τ +−=   with 
, 0y xτ τ α α= + ≠  be the ISSN code with a single error that has occurred in digit xτ . Then 
8
1
8
1
( (2 ) )
( (2 ) ) (2 ) 0(mod11)
(2 ) 0(mod11)
i
i
i
i
i y
i y τ α
τ α
=
=
⇒ +
⇒ + + + ≠
⇒ + ≠
∑
∑  
Hence the single error is detected. 
 Alternately, Suppose 1 2 8, ,...,X x x x= is the ISSN code and  11 2 1 8, ,..., , , ,...,Y x x x y x xττ τ +−=   with 
, 0y xτ τ α α= + ≠ Be the ISSN code with a single error that has occurred in digit xτ  then  
.
8
1 9
8
1 9
( )
( ) (9 ) 0(mod11)
(9 ) 0(mod11)
i
i j i
i
i j i
jy
jy τ α
τ α
= = −
= = −
⇒
⇒ + − ≠
⇒ − ≠
∑
∑  
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Therefore the single error is detected. 
Corollary 2.3.1 ISSN code cannot detect single silent error 
Proof. Suppose a single error has occurred in ISSN code but
8
1 9
0 (mod11)i
i j i
jy
= = −
≡∑ . Then if  
11 2 1 8
, ,..., , , ,...,Y x x x y x x
ττ τ +−
=   with , 0y xτ τ α α= + ≠  is the ISSN code with a single error that has 
occurred in digit xτ  then  
.
8
1 9
8
1 9
( )
( ) (9 ) 0(mod11)
(9 ) 0(mod11)
i
i j i
i
i j i
jy
jy τ α
τ α
= = −
= = −
⇒
⇒ + − ≡
⇒ − ≡
∑
∑  
This implies that either 9 τ−  or α  is a multiple of 11 or 0. Since 9 τ−  cannot be a multiple of 11 or 
0 hence and no error.  This is a contradiction. Conversely if  8
1 9
0 (mod11)i
i j i
jx
= = −
≡∑  this implies there is no 
any error in the code but it is a contradiction.                                                                                                                                 
Remark 2.3.1. Corollary 2.3.1 can also be proved as following: Suppose a single error has occurred in ISSN 
code but 
8 8
1 9 1
(11 ) 0(mod11) (2 i) 0(mod11)i i
i j i i
j x or x
= = − =
− ≡ + ≡∑ ∑  then  
8
1
8
1
( (2 ) )
( (2 ) ) (2 ) 0(mod11)
(2 ) 0(mod11)
i
i
i
i
i y
i y τ α
τ α
=
=
⇒ +
⇒ + + + ≡
⇒ + ≡
∑
∑  
This implies that either 2 τ+  or α  is a multiple of 11 or 0. Since 2 τ+  cannot be a multiple of 11 or 0 hence and no error.  This is a contradiction. Conversely if   
8 8
1 9 1
(11 ) 0(mod11) (2 i) 0(mod11)i i
i j i i
j x or x
= = − =
− ≡ + ≡∑ ∑  this implies there is no any error in the code 
but it is a contradiction.   
2.3.2 Correction of single error in ISSN 
International Journal of Sciences: Basic and Applied Research (IJSBAR) (2019) Volume 47, No  1, pp 117-129 
 
122  
Proposition 2.3.2. ISSN code can correct a single error only if the position of the error is known 
proof. Suppose 1 2 8, ,...,X x x x= is the ISSN code and  11 2 1 8, ,..., , , ,...,Y x x x y x xττ τ +−=   with 
, 0y xτ τ α α= + ≠ be the ISSN code with a single error that has occurred in digit xτ . If  the error has been 
detected and the position of the error  is known . Then the error can be corrected by 
8
1 9
8
1 9
8
1
1 9
(9 ) y 0(mod11)
(9 ) y ( )(mod11)
(9 ) ( )(mod11)
i
i i j
i
i i j
i
i i j
jx
jx
y jx
τ
τ τ
τ
τ τ
τ
τ τ
τ
τ
τ
= ≠ = −
= ≠ = −
−
= ≠ = −
⇒ + − ≡
 
⇒ − ≡ −  
 
 
⇒ = − ×−  
 
∑
∑
∑
 
Since , 0yτ α α+ =   hence  y xτ τ=   yielding the original ISSN code.    
Example 2.3.2.1 Let the ISSN code 2 0 4 9 3 6 3 0. Assume that there is an error in 5x . If the code word with 
the error is 2 0 4 9 7 6 3 0 . By  
8
1 9
0(mod11)
137 0(mod11)
5 0(mod11)
i
i j i
jx
= = −
⇒ ≠
⇒ ≠
⇒ ≠
∑
Therefore  
8
1 9
5
5
1
5
1
5
5
5
(9 ) 0(mod11)
4 109(mod11)
4 10(mod11)
4 10(mod11)
4 1(mod11)
3 1(mod11)
3
i
i i j
jx y
y
y
y
y
y
y
τ
τ τ
τ
= ≠ = −
−
−
⇒ + − ≡
⇒ ≡ −
⇒ ≡ −
⇒ = ×−
⇒ = ×
⇒ = ×
⇒ =
∑
 
Hence the error is corrected. Alternatively, Proposition 2.3.2 can be proved by 
Proof: Suppose 1 2 8, ,...,X x x x=  is the ISSN code and  11 2 1 8, ,..., , , ,...,Y x x x y x xττ τ +−=   with 
, 0y xτ τ α α= + ≠ be the ISSN code with a single error that has occurred in digit xτ . If  the error has been 
detected and the position of the error  is known . Then the error can be corrected by 
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8
1 9
8
1
8
1
8
1
1
(11 ) (2 ) y 0(mod11)
or (2 i) (2 ) y 0(mod11)
(2 ) y ( (2 ) )(mod11)
(2 ) ( (2 ) )(mod11)
i
i i j
i
i i
i
i i
i
i i
j x
x
i x
y i x
τ
τ τ
τ
τ
τ
τ
τ
τ
τ
τ
τ
τ
= ≠ = −
= ≠
= ≠
−
= ≠
⇒ − + + ≡
+ + + ≡
 
⇒ + ≡ − + 
 
 
⇒ = + ×− + 
 
∑
∑
∑
∑
 
Example 2.3.2.2  ISSN code   2 0 4 9 3 6 3 0. Assume that there is an error in 5x . If the code word with the 
error is  
2 0 4 9 7 6 3 0 . By  
8
1
(2 ) 0(mod11)
137 0(mod11)
5 0(mod11)
i
i
i x
=
⇒ + ≠
⇒ ≠
⇒ ≠
∑
 
Therefore  
8
1
5
5
1
5
1
5
5
5
5
(2 ) (2 ) 0(mod11)
7 555(mod11)since 5
7 1(mod11)
7 1(mod11)
7 10(mod11)
8 10(mod11)
80(mod11)
3
i
i
i x y
y
y
y
y
y
y
y
ττ
τ
=
−
−
⇒ + + + ≡
⇒ ≡ − =
⇒ ≡ −
⇒ = ×−
⇒ = ×
⇒ = ×
⇒ =
⇒ =
∑
 
Hence the error is corrected. 
2.3.3 Transposition error detection in ISSN 
Proposition 2.3.3. ISSN code detects any transposition error in the code. 
Proof. Suppose 1 2 8, ,...,X x x x=  is the ISSN code and  1 2 8, ,..., , ...,Y x x x x xβ τ=  with x and xτ β  be the 
exchanged digits of the ISSN code. Then  
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8
1 9
8
1 9
( ) ( ) 0(mod11)
( )( ) 0(mod11)
i
i j i
i
i j i
jy
jy x x
x x
τ β
τ β
τ β β τ
τ β
= = −
= = −
⇒
⇒ + − + − ≠
⇒ − − ≠
∑
∑  
Provided τ β≠  and x xτ β≠ . Therefore transposition error of xτ  and xβ  detected.         
Example 2.3.3.1 Suppose that 03178471 is the correct ISSN code. Now if 𝑥𝑥4 and 𝑥𝑥5 adjacently transposed 
then the ISSN code is 03187471, yielding  𝑥𝑥4 =  8 and  𝑥𝑥5 =  7. The weight sum equation
8
1 9
1(mod11)i
i j i
jx
= = −
≡∑ . Therefore   
8
1 9
0 (mod11)i
i j i
jx
= = −
≠∑ . Now, because of transposition error  β  
comes first before τ  hence 4 5andβ τ= =   then  
( )( ) 0(mod11)
(5 4)(7 8) (1)( 1) 1
1 0(mod11)
x xτ βτ β⇒ − − ≠
⇒ − − = − = −
⇒ − ≠
   
Therefore adjacent transposition error detected. 
Alternatively, proposition 2.3.3. can be proved by  
8 8
1 9 1
8
1 9
( (11 ) ) or ( (2 i)
( (11 ) x ) ( ) ( ) 0(mod11)
( )( ) 0(mod11)
i i
i j i i
i
i j i
j y y
j x x
x x
τ β
τ β
β τ τ β
β τ
= = − =
= = −
⇒ − +
⇒ − + − + − ≠
⇒ − − ≠
∑ ∑
∑  
Provided τ β≠  and x xτ β≠ . Therefore transposition error of xτ  and xβ  detected.        
Example 2.3.3.2.  Suppose that 03178471 is the correct ISSN code. Now if 𝑥𝑥4  and 𝑥𝑥5 adjacently transposed 
Then the ISSN code is 03187471, yielding  𝑥𝑥4 =  8 and  𝑥𝑥5 =  7. the weight sum equation 
8
1 9
(11 ) 0(mod11).i
i j i
j x
= = −
− ≠∑  
Now, because of transposition error  β  comes first before τ  hence 4 5andβ τ= =  
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then  
( )( ) 0(mod11)
(4 5)(7 8) ( 1)( 1) 1
1 0(mod11)
x xτ ββ τ⇒ − − ≠
⇒ − − = − − =
⇒ ≠
   
Therefore adjacent transposition error detected. 
Remark 2.3.3. There is no way can   τ β=  for  and  are from i in the equation 
8
1 9
0 (mod11)i
i j i
jx
= = −
≠∑  
therefore  
1 7 ,1 7 ,0 9,0 9x xτ βτ β≤ ≤ ≤ ≤ ≤ ≤ ≤ ≤ . Furthermore, 8 8andτ β≠ ≠  for 8x  is the check digit 
therefore it does not permute rather computed. 
Corollary 2.3.3. If transposition error occurs in the ISSN code but        
8
1 9
0 (mod11)i
i j i
jx
= = −
≡∑  then the 
transposed digits are equal. 
Proof. Suppose 1 2 8, ,...,X x x x=  is the ISSN code and  1 2 8, ,..., , ...,Y x x x x xβ τ=  with x and xτ β  be the 
exchanged digits of the ISSN code. Then  
8
1 9
8
1 9
( ) ( ) 0(mod11)
( )( ) 0(mod11)
( )( ) 0 since 0 9 0 9
( ) 0 since ( ) 0
i
i j i
i
i j i
jy
jy x x
x x
x x x and x
x x
x x
τ β
τ β
τ β τ β
τ β
τ β
τ β β τ
τ β
τ β
τ β
= = −
= = −
⇒
⇒ + − + − ≡
⇒ − − ≡
⇒ − − = ≤ ≤ ≤ ≤
⇒ − = − ≠
⇒ =
∑
∑
 
Hence transposition error has occurred but since x xτ β=  the weight check equation 
8
1 9
0 (mod11)i
i j i
jx
= = −
≡∑
holds. Alternatively, Suppose 1 2 8, ,...,X x x x=  is the ISSN code and  1 2 8, ,..., , ...,Y x x x x xβ τ=  with 
x and xτ β  be the exchanged digits of the ISSN code. Then
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8 8
1 9 1
8
1
( (11 ) ) or ( (2 )
( (2 ) ) ( ) ( ) 0(mod11)
( )( ) 0(mod11)
( )( ) 0 since 0 9 0 9
( ) 0 since ( ) 0
i i
i j i i
i
i
j y i y
i x x x
x x
x x x and x
x x
x x
τ β
τ β
τ β τ β
τ β
τ β
β τ τ β
β τ
β τ
τ β
= = − =
=
⇒ − +
⇒ + + − + − ≡
⇒ − − ≡
⇒ − − = ≤ ≤ ≤ ≤
⇒ − = − ≠
⇒ =
∑ ∑
∑
 
Hence transposition error has occurred but since x xτ β=  the weight check equation 
8
1
(2 ) 0(mod11)i
i
i x
=
+ ≡∑ holds. 
2.3.4 Correction of Transposition error in ISSN 
Proposition 2.3.4. ISSN code corrects transposition error if only the error has been detected in the code. 
Proof. Suppose 1 2 8, ,...,X x x x=  is the ISSN code and  1 2 8, ,..., , ...,Y x x x x xβ τ=  with x and xτ β  be the 
exchanged digits of the ISSN code. If the transposition error has been detected, then 
8
1 9
8
1 9
8
1 9
( ) ( ) 0(mod11)
( )( ) 0(mod11)
( )( ) 0(mod11)
i
i j i
i
i j i
i
i j i
jy
jy x x
x x
jy x x
τ β
τ β
τ β
τ β β τ
τ β
τ β
= = −
= = −
= = −
⇒
⇒ + − + − ≠
⇒ − − ≠
⇒ + − − ≠
∑
∑
∑
 
Let ,since 1x x Hτ β τ β− = − =  hence 
8
1 9
8 8
1 9 1 9
0 (mod11)i
i j i
i i
i j i i j i
jy
jy jx H
= = −
= = − = = −
⇒ ≠
⇒ = +
∑
∑ ∑
 
Where 0 9H≤ ≤ ±  and
8
1 9
0(mod11)i
i j i
jx
= = −
≡∑ . 
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If 0H >   then this then this implies that  x xβ τ>  hence x x Hβ τ− = . To find the position of x and xβ τ , 
consider the ISSN code word  1 2 8, ,..., , ...,Y x x x x xβ τ=   then find the position where there is 1i ix x H+− = . 
Finally after finding the position of the transposed digits, the transposition error is corrected by just simply 
exchanging the transposed digits, then the weight check equation  
8
1 9
0 (mod11)i
i j i
jx
= = −
≡∑ is checked. If 0H <  then this implies that x xβ τ<  hence x x Hτ β− = . To find 
the position of x and xβ τ  , consider the ISSN code word 1 2 8, ,..., , ...,Y x x x x xβ τ=  then find the position 
where there is 1i ix x H−− = . Finally after finding the position of the transposed digits, the transposition error 
is corrected by just simply exchanging the transposed digits, then the weight check equation is 
8
1 9
0 (mod11)i
i j i
jx
= = −
≡∑ checked.  Remark 2.3.4. If after the transposition error is corrected when 𝐻𝐻 > 0 but 
8
1 9
0 (mod11)i
i j i
jx
= = −
≠∑ then consider  𝐻𝐻 < 0 .  
Example 2.3.4.1 Suppose  𝑋𝑋 = 03178471 is ISSN code. Now if 4 5x and x     are adjacently transposed then 
the ISSN code is 
 𝑌𝑌 =  03187471, yielding 4 58 7x and x= = . To correct this transpose error 
8
1 9
8
1 9
0 (mod11)
1(mod11)
H 1
i
i j i
i
i j i
jy
jy
= = −
= = −
⇒ ≠
⇒ =
⇒ =
∑
∑  
 Since 𝐻𝐻 > 0 this implies x xβ τ> therefore consider 1 1i ix x +− =  in the code word  𝑌𝑌 = 03187471 . Here 
there is only one case where 1 1i ix x +− =  that is 8 − 7 in the position 4 5x and x .  To correct the error 
exchange 8 and 7 yielding 03178471 then weight check equation 8
1 9
0 (mod11)i
i j i
jx
= = −
≡∑   holds, therefore 
transposition error corrected. 
Example 2.3.4.2 Suppose 𝑋𝑋 =  03178471 is ISSN code.  Now if 2 3x and x  are adjacently transposed then 
the ISSN code is 
 𝑌𝑌 = 01378471, yielding 2 31 3x and x= = . To correct this transpose error: 
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8
1 9
8
1 9
0 (mod11)
9(mod11)or 2(mod11)
H 9 2
i
i j i
i
i j i
jy
jy
or
= = −
= = −
⇒ ≠
⇒ = −
⇒ = −
∑
∑  
For 𝐻𝐻 = 9 does not work since 𝑌𝑌 = 01378471 for there is no digits in 𝑌𝑌 such that 1 9i ix x +− = . Consider 
𝐻𝐻 = −2 it implies that x xβ τ< therefore 1 2i ix x −− =  . Here there is only one case where 1 2i ix x −− = that 
is 3 − 1 in the position  2 3x and x  . To correct the error exchange 3 and 1 yielding 01378471 then weight 
check equation
8
1 9
0(mod11)i
i j i
jx
= = −
≡∑  holds, therefore transposition error corrected. 
Proposition 2.3.5. ISSN code detects jump transposition error 
Proof. ( By contradiction) 
Proof. Suppose that 1 2 3 4 5 6 7 8, , , , , , ,X x x x x x x x x= is ISSN code and 1 2 5 4 3 6 7 8, , , , , , ,Y x x x x x x x x=  be 
ISSN code with jump transposition error. The check sum of 𝑋𝑋 and 𝑌𝑌 are 
1 2 3 4 5 6 7 88 7 6 5 4 3 2x x x x x x x x+ + + + + + +  and 
1 2 5 4 3 6 7 88 7 6 5 4 3 2x x x x x x x x+ + + + + + +   Respectively. Assume that 𝑋𝑋 and 𝑌𝑌 are multiple of 11 that is 
both are 
8
1 9
0 (mod11)i
i j i
jx
= = −
≡∑ .  Consider −𝑌𝑌 . After cancellation  
3 5 5 3
3 5
3 5
(6 4 ) (6 4 )
2 2
2( )
X Y x x x x
x x
x x
− = + − +
⇒ −
⇒ −
 
Since 3 5x x−  is a one digit number, then 3 59 9x x− ≤ − ≤ . The only multiple of 11 between −9 and 9 is 
𝑧𝑧𝑧𝑧𝑟𝑟𝑚𝑚. Therefore 3 5 0x x− = , then 3 5x x= meaning no error has occurred. This is a contradiction. 
3. Conclusion 
i. ISSN can detect any error in the code if and only if the parity equation does not hold. 
ii. ISSN can detect and correct all single error in the code if and if the position of the error is known. 
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ii. ISSN can detect and correct all transposition errors in the code even if the position of errors is unknown. 
iii. ISSN can detect and correct all double errors in the code if and only if the position of errors in known. 
iv. ISSN cannot detect and correct silent error(s). 
v. ISSN code cannot correction jump transpose error, double error, jump twin error, phonetic error, twin 
error, and omission and insertion error. 
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